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Examiner: Z1MMER, Marc S. 



Filed: October 13,2006 



Group Art Unit: 1796 
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Title: THERMOCONDUCTIVE ADDITION-CURABLE LIQUID SILICONE RUBBER 
COMPOSITION AND COATED FIXING ROLL 



Mail Stop: Amendment 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Dear Sir: 

I, Hiroaki Yoshida, hereby state that: 

1 . I am a citizen of Japan. 

2. I have a Master of Engineering degree in polymer science from Tokyo 
University of Agriculture and Technology. I am currently employed in a rubber technology 
specialist role for Dow Corning Toray Silicone Co., Ltd. of Tokyo, Japan. I have worked in the 
silicone field for 16 years and I have been employed by Dow Corning Toray for the past 16 
years. 

Application No 10/553,274 

H&HNo 07105100022 - 1 - 



DECLARATION UNDER 37 CFR S 1.132 



3. I am a named inventor of the pending U.S. Patent Application, Serial No. 
10/553,274, and a person highly skilled in the siloxane art, including siloxane polymers, 
components thereof, processes for producing siloxane polymers, and compositions including 
siloxane polymers. 

4. I am aware of, have read, and understand the disclosure of U.S. Pat. No. 
4,515,884 to Field et al. (Field), which is entitled "FUSING SYSTEM WITH UNBLENDED 
SILICONE OIL", and has an equivalent family member of JP59069773 (A). 

5. I am aware of, have read, and understand the disclosure of U.S. Pat. No. 
5,869,188 to Priebe et al. (Priebe), which is entitled "ELECTROSTATOGRAPHIC MEMBER 
AND SYSTEM FOR ELECTROSTATOGRAPHIC REPRODUCTION AND METHOD 
FOR PREPARING THE SAME". 

6. I am aware of, have read, and understand the disclosure of U.S. Pat. Appl. Publ. 
No. 2002/0146575 to Shudo et al. (Shudo), which is emitted "LIQUID FORM ADDITION 
CURING TYPE SILICONE RUBBER COMPOSITION FOR FLUORORESIN COVERED 
FIXING ROLLER AND FLUORORESIN COVERED FIXING ROLLER" , and has an 
equivalent family member of JP2002302607 (A). 

7. For the reasons described in Paragraphs 8 through 18 immediately below, 
our invention is unique and distinguishable from the teachings of Field, Priebe, and Shudo, 
either alone, or in combination 
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8. Referring to the teachings of Field, Field is directed toward a fusing system 
including a fusing surface formed by a silicone rubber. Although Field initially introduces 
silicone rubbers and describes various vulcanization methods of the silicone rubbers, e.g. 
RTV, LTV, etc., these methods do not convey a particular cure mechanism for the silicone 
rubbers, e.g. a condensation-cure mechanism. However, Field later teaches that its silicone 
rubbers are formed from a coating composition cured by condensation -cure. The cure 
mechanism of Field is gathered from teachings related to the crossl inking catalyst of the 
coating composition, which is preferably tin-based (column 1 1, lines 21-46 of Field). One 
skilled in the art readily recognizes that such tin-based catalysts are indicative of 
condensation-cure systems. Conversely, addition -cure systems can readily be determined 
based on the presence of a platinum -based catalyst. 

9. Based on my extensive work with various cure systems, it has been my 
experience that condensation-curable silicone materials, especially those employing a tin- 
based catalyst, have lower heat resistance relative to addition-curable silicone materials. 
Part of this heat resistance issue is related to the fact that condensation-cure reactions are 
reversible , especially at higher temperatures, e.g. 80 °C or higher. Referring to page 582 of 
Appendix A attached herewith, it is taught that reversion occurs due to the presence of 
residual alcohol and tin-based catalyst within the cured silicone. As such, as temperature 
rises, residual alcohol is released, the cured silicone reverts, and cured silicone loses 
physical integrity. 
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10. In our invention, our silicone rubber layer, which is formed via an addition - 
cure mechanism, is typically coated with a fluororesin or fluororubber layer during end 
application in a fixing roll. If we were to use a condensation-cure system like that of Field, 
the reversion issue described above would only be worse. This is because as temperature 
rises, the released alcohol would not be able to escape, due to physical confinement by the 
fluororesin or fluororubber layer. As such, the alcohol would freely interact with the tin- 
based catalyst and the condensation-cured silicone rubber would degrade, as described 
above and in Appendix A. 

1 1. Further, relative to the end applications of Field, our silicone rubber layers 
are generally exposed to higher temperatures, such that higher heat-stability and adhesion 
stability is required. For example, in column 12, line 27 of Field, it is taught that its coated 
fuser roll is exposed to a maximum temperature of 385 °F. This temperature is much lower 
than a typical end application of our silicone rubber layer, which can be 230 °C/446 °F or 
more, as described in our Examples. 

12. For the reasons set forth in Paragraphs 8 through 1 1 above, it is clear that 
silicone rubber compositions based on condensation-cure systems and addition-cure 
systems are not equivalent , in both the chemical and physical sense. Specifically, as 
described above, each type of silicone rubber is based on a reaction involving a different 
type of catalyst. In addition, condensation-cured systems suffer from reversion issues at 
higher temperatures, whereas addition-cured systems generally do not. This is not to say 
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that condensation-cured systems do not have any advantages over addition-cured systems, 
but such advantages are evaluated based on applications of the particular system. For 
example, curing of addition-cured systems can be impaired by various substances, e.g. 
sulfur compounds, whereas condensation-cured systems are typically only impaired by lack 
of water. 

13. Referring to the teachings of Priebe and Shudo, both of these 
references focus on addition -cure systems. As described above, because addition-cure 
systems are not equivalent to condensation -cure systems, one skilled in the art, such as 
myself, would not have turned to the teachings of Field in view of Priebe and/or Shudo, or 
vice-versa, at the time of our invention. This is especially true based on the clear 
disadvantages of condensation-cure systems when exposed to higher temperatures, such that 
one attempting to formulate a silicone rubber composition for higher temperature 
applications would only look to addition-cure systems, not condensation-cure systems. 

14. In addition, because the silicone rubbers of Field are limited to lower 
temperature end applications as described above, one skilled in the art would not turn to the 
teachings of Field when attempting to address issues in higher temperature end applications. 
If anything, one skilled in the art would have likely dismissed the teachings of Field 
altogether as being "antiquated" technology when attempting to address issues in higher 
temperature end applications. 
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15. For the reasons described in Paragraphs 9 through 14 above, one skilled in 
the art, prior to our invention, would not have combined the teachings of Field with the 
teachings of Priebe and/or Shudo or vice-versa. In addition, even if one were to combine 
the teachings of Field with the teachings of Priebe and/or Shudo, the results would not have 
been predictable as described in Paragraphs 16 and 17 immediately below. 

16. First, 1 submit herewith Tables 5 and 6 of our application with quantitative 
values for the cohesive failure ratio. In addition, referring to Tables la and lb of our 
application, I note that we generally ran our testing of the compositions on an equal loading 
comparison, to minimize as many variables as possible, rather than on a normalized loading 
comparison. For example, the only loading difference between Example 1 and Comp. Ex. 3 
is the presence or lack of component (D), respectively. If we were to have normalized 
Comp. Ex. 3 to make up for the lack of component (D), it would have been unclear which 
component or components imparted or subtracted the physical properties we sought to 
improve, e.g. adhesion strength. 
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Table 5: 





Adherence to aluminum panel (cohesive failure ratio) 


Examples 


initial 


after 170 


after 220 


after 310 


after 480 






hours 


hours 


hours 


hours 


Example 1 


100 


100 


100 


100 


100 


Example 2 


100 


100 


100 


100 


100 


Example 3 


100 


100 


100 


100 


100 


Example 4 


100 


100 


100 


100 


100 


Example 5 


100 


100 


100 


100 


100 


Comp. Ex. 1 


100 


77 


83 


66 


73 


Comp. Ex. 2 


82 


75 


63 


42 


33 


Comp. Ex. 3 


87 


95 


82 


75 


65 


Comp. Ex. 4 


75 


73 


63 


35 


20 | 


Comp. Ex. 5 


80 


75 


58 


35 


15 


Comp. Ex. 6 


88 


93 


65 


43 


33 



Table 6: 





Adherence to fluororesin (cohesive failure ratio) 


Examples i 


initial 


after 170 


after 220 


after 310 


after 480 




hours 


hours 


hours 


hours 


Example 1 


100 


100 


100 


100 


100 


Example 2 j 


100 


100 


100 


100 


100 


Example 3 


100 


100 


100 


100 


100 


Example 4 


100 


100 


100 


100 


100 


Example 5 


100 


100 


100 


100 


100 


Comp. Ex. 1 


100 


75 


60 


38 


15 


Comp. Ex. 2 


83 


65 


40 


25 


0 


Comp. Ex. 3 


100 


100 


100 


85 


75 


Comp. Ex. 4 


85 


40 


15 


0 


0 


Comp. Ex. 5 


! io 


20 


L_ 55 


60 


0 


Comp. Ex. 6 


75 


100 


40 


15 


0 
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17. Surprisingly, in our invention, I, along with my co-inventor, discovered that 
with a specific combination of components, we were able to form silicone rubber layers with 
excellent physical properties, especially increased adherence to various substrates over time 
during high temperature end applications. For example, as illustrated above, all of our 
inventive Examples 1-5 maintain adherence even after 480 hours at high temperature. 
Conversely, none of the Comparative Examples have such results. The specific combination of 
components in our invention presents a synergistic effect with regard to this adhesion strength, 
and not just an additive effect, based on the types and amounts of micropowders we evaluated 
during our discovery. 

18. Conclusions 

For the reasons described in Paragraphs 9 through 17 above, our invention is unique 
and distinguishable from the teachings of Field, Priebe, and Shudo. Specifically, none of 
these references would direct one skilled in the art to evaluate the teachings of the other(s). 
In addition, I, along with my co-inventor, first discovered that a specific combination of 
micropowders imparts excellent adhesion strength properties to addition-cured silicone 
rubbers, such that our invention presents new and unexpected results relative to the prior art, 
including Field, Priebe, and Shudo. 

19. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information are believed to be true, and further that these 
statements were made with the knowledge that willful and false statements and the like are 
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punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or patent issued thereon. 



Respectfully submitted, 



Dated ,__„„ 

Hiroaki Yoshida 
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APPENDIX A 
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